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EXECUTIVE SUMMARY

‘ USEPA Reg1on 111, conducted this Second Five-Year Rev1ew (FYR) of the remed1al actions
. implemented at Operable Unit 1 (OU-1) of the Ordnance Works Disposal Areas (ODWA)
Superfund Site (also known as Morgantown Ordnance Works), located in Morgantown,
‘Monongalia County, West Virginia. The purpose of this FYR was to determine if the temedial -
actions that have been: 1mplemented are protective of human health and the environment. The
review process consisted of the following activities: notification and involvement of
stakeholders review of existing and relevant documentation and data, identification and review.
of recent and new information, and an assessmert of site'conditions. This.report documents the
rev1ew process and presents the ﬁnd1ngs conclus1ons and recommendat1ons R

Th]s FYR concludes that the remedial actions 1mplemented at OU—l of the OWDA site are °
protective of human health and the environment in the short and long term, The multi-layer '
RCRA landfill cap was determined to be currently effective.in.containing hazardous waste' -

" - materials, the treatment wetland ponds appeared to be funct1on1ng as 1ntended and s1te access .

-~ restrictions were found to be funct1onal lnst1tut1onal controls ensuring long term- protect1veness o
: have been developed -and have been ﬁJlly 1mplemented s1nce the first FYR B



FIVE YEAR REVIEW SUMMARY FORM

"SITE: Ordnance Works Disposal Areas Superfund Site

EPA ID# WVD000850404

'NPL Status: Final : iation Status: Complete

Multiple OUs? Yes Construction Completion Date: 9-09-2003

Has site been put into reuse: Yes

REVIEW STATUS

Lead Agency: USEPA

Author name: Christian Matta

Author Title: Remedial Project Manager, USEPA Region 111

Review Period: 9/2006 to 8/2011

Date(s) of site inspection: May 25, 2011

Type of Review: Post-SARA | Review number: 2

Triggering Action: Signature of First Five Year Review

Triggering action date: 9-18-2006

Due date: 9-18-2011

ISSUES

No issues affecting protectiveness of the remedy were identified during this Five Year Review.

Recommendations and Follow-up Actions

There are no recommendations or follow-up actions associated with this Five Year Review.




GPRA Measure Revrew

As part of th1s Five- Year Review the GPRA Measures have also been rev1ewed The GPRA
.Measures and the1r status are prov1ded as follows: :

Environmental Indrcators o

Human, Health Current Human Exposure Under Control (HEUC)

| Groundwater Mi 1grat10n Contammated Ground Water Mlgratlon Under Control (GMUC)
Slte W1de RAU

" The Site was determmed to be Site-Wide Ready for Ant1c1pated Use (SWRAU) on
September 28 2007 ‘ : o

,_PrOtectivenes‘s: Statement'

‘ The PRPs have 1mplemented the remedy at’ Operable Unlt One in accordance w1th the remedlal action - -
| objectives- of the 1999 ROD, and it'is currently functlonmg as intended. Thls F1ve Year Revnew found o
» that the remedy is protectlve of himan health and the env1ronment 5 ‘




1.0 INTRODUCTION

The U.S. Environmental Protection Agency (USEPA), Region 111, with assistance from the U.S.
Army Corps of Engineers (USACE), Huntington District, and the West Virginia Department of
Environmental Protection (WVDEP), conducted this Second Five-Year Review (FYR) of the
Ordnance Works Disposal Areas Site (OWDA or Site), pursuant to the Comprehensive
Environmental Response Compensation, and Liability Act (CERCLA), Section 121(c), Nat10nal
.Oil and Hazardous Substances Contingency Plan (NCP) Section 300.400(f)(4)(ii), and OSWER
Directives 9355.7-02 (May 23, 1991), 9355.7-02A.(July 26, 1994), and 9355.7-03A (December :
21, 1995). The.Comprehensive F1ve-Year Review Guidance, EPA 540-R-01-007 (USEPA;
2001), was consulted in preparation of this FYR. This is a post-Superfund Amendments and
Reauthorization Act of 1986 (SARA) remedial action, enforcement lead response action,
statutory review. - The triggering action for this statutory review is the signature date of the First
Five Year Review, September 18,2006. :

This document W111 become part of the site file and is the Second FYR for the OWDA s1te This
- review evaluated the OU-1 remedial measures at the OWDA. - The review process cons1sted of
the following activities:: .(1) notification and involvément of stakeholders, (2) review of existing
-and relevant documentation and data, (3) identification and review of recent and new
- 1nformatlon and (5) an assessment of current site conditions. ’

Th1s report presents the methods, ﬁndlngs conclusions, and recommendatlons for the FYR of the
former OWDA. The purpose of the FYR is to ensure that a remedial action remains protective of
human health and the, env1ronment and is functioning as de81gned

USEPA and USACE prepared this FYR report pursuant to CERCLA Section l21(c) and the
NCP 40 CFR 300 430(H)(4)(id).

CERCLA §121(c) states the followmg:»

If the President selects a rernedial action that results in any hazardous substances, .

. pollutants, or contaminants remaining at the site, the President shall review such~
remedial action no less often than edach five years after the initiation of such remedial -
action to assure that human health and the environment are being protected by the
remedial action being implemented. In.addition, if upon such review it is the judgment of
the President that action is appropriate.at such site in accordance with section {104}
{106}, the President shall take or require such action.. The President shall report to the -
congress a list of facilities for whzch such review is required , the results of all such

_reviews, and any acttons taken asa result of such reviews.

USEPA 1"nterpreted this requlrement further in NCP, 40 CFR 300.430(f)(4)(ii) as:
If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and
unrestrzcted exposure, the lead agency shall review such action no less often: than every
- five years after the initiation of the selected remedzal action.
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1.1 Purpose of iRéview

The pr1mary purpose of this FYR was to evaluate whether the response actions undertaken at
OU-1 are funct1on1ng as intended and remain protective of human health and the environment.
Another objective was to identify and provide recommended remedies for. any issues of concern
associated with the implemented response actions. Section 121(c) of CERCLA, as amended by
SARA, and §300. 430(f)(4)(11) of the NCP mandate that a post-SARA rernedial action be
reviewed no less often than every five years after initiation of the remedial action at sites where
.hazardous ‘substances, pollutants or contaminants remain at levels above those that allow for
unl1m1ted use and unrestrrcted exposure This is the Second FYR for the OWDA site.

1.2 Slte Overvrew

The OWDA is part of the former Morgantown Ordnance Works (MOW) and is located
approx1mately one. m1le southwest of the. city of Morgantown, West. V1rg1n1a ‘along the west
‘bank of the’ Monongahela River (See Figurel). . The OWDA is often referred to as'the MOW.
The property on which OWDA is located cons1sts of approximately 670 actes. ‘It is currently
‘owned-by. Morgantown Industrial Park (MIP), a'commercial and’ industrial complex. For the

: purposes of env1ronmental 1nvest1gat1on and remediation, OWDA i Is made up of three segments:

l) OU 1 encompasses a small port1on of the MOW formerly used for disposal of tar and
_ other wastes; _

. 2) Two tracts of land currently owned and operated by Crompton Corporation: , '
(purchased from General Electric (GE) Company in 2003). The tracts are known as
the North-Plant and South Plant. Crompton/GE propeities are not covered under the

. Superfund Program but are covered by Resource Conservat1on Recovery Act.
~(RCRA) Corrective Act1on authorities. .
3) Operable Unit 2 (OU 2). covers all other parts of MIP 1nclud1ng abandoned MOW
: productlon areas, never used parts of the property (undeveloped woodlands) and
currently leased parcels T

1.3 Cur’r‘e‘rit Status of O.perable Units '

All OU-1 remedial. act1on work has been completed as'part of the. overall requ1rements of the
* Administrativé Order for Remed1al Design and Remedial Action, Docket No. I11-90-27-DC,
signed by USEPA .on June 20, 1990. The named Respondents are Rockwell International
Corporation, Olin Corporation, GE Specialty Chemical, Inc. and Morgantown Industnal Park
Assoc1ates Limited Partnersh1p (MIPA) » :

OU 2 encompasses the ent1re northern portion of the s1te which was used for chemical
manufacturing and is currently known as the Morgantown Industrial Park. OU-2 is not included
within the site’s NPL boundary. OU-2 addressed the remainder of the property, not including
the currently active. Crompton/GE Facility, and was completed through a removal act1on
performed in 1997 that 1ncluded the followmg actions:
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Removal of water/debris from on-site sumps and pits;
Off-site disposal of soils/sediments;

Backfilling and re-vegetation of excavated areas; and
Elimination of physical hazards.

e & o o

USEPA has indicated that it does not expect further CERCLA responses for OU-2, as
documented in the OU-1 ROD:

“EPA does not anticipate further CERCLA response actions within OU-2 of the OWDA,
expansion of the NPL listing to include OU-2, or issuance of a ROD for OU-2. Although
cleanup actions deemed necessary by EPA at the GE properties within OU-2 will likely
occur under RCRA, the Agency has reserved its right to perform or require CERCLA
response actions in connection with such properties.”

Since all of the contaminated material was removed, no operation and maintenance (O&M) of
OU-2 is required.

2.0 SITE CHRONOLOGY

1940 — 1945

E.I. Dupont de Nemours under lease to Purchased and operated by Morgantown

U.S. Government produced hexamine from Ordnance Works, Inc. Leased to

Ammonia and methanol Sterling/Rockwell. 1964, Borg Warner
purchase

1945 - 1950 1978-1982

Sharon Steel and Heyden Chemical leased Purchased and operated by Princess Coals, Inc.

property for coke plant and

ammonia production

1951-1958 1982

Olin Mathieson leased property and produced | Purchased Morgantown Industrial Park

ammonia methyl alcohol, formaldehyde, Associates (MIPA), Limited

hexamine and ethylene diamine Partnership

1958-1962 1982-Present

Facility remained idle Operated by MIPA
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1981
PCB Site Discovery. Two lagoons used for
chrome plating waste disposal were
excavated and disposed of by Rockwell Int'l

1996

Sept: USEPA executed Consent Order for a
Removal Action with the PRPs for

ou-2

1982
October: State Site Investigations
Sept: Preliminary Assessment

1997

March: Treatability Studies for
Bioremediation. Focused FS for OU-1
June: Removal Action complete for OU-2

1983

April: USEPA Region Il Field Investigation
Team (FIT) site inspection and

sampling of aqueous and soil sediment and air

1998
Sept: Focused FS approved by USEPA

samples

1984 1999

May thru June: PCB-containing drums June: USEPA issues Proposed Remedial
disposed. Action Plan identifying a new remedy for
July: USEPA Region V FIT Team site OU-I1.

inspection Sept: Third (final) ROD

1986 2001

June: Site added to National Priorities List

September: Implementation of the Remedial
Action for the 1999 ROD.
Feb: Final Design approved

1988

RI/FS completed.

March: First ROD - selected cleanup actions
for the disposal area of the plant, OU-1

2003
July: Construction effectively completed
September: Final Inspection

1989
June: Superfund Program Draft Proposed Plan
Sept: Second ROD

2006

First Five-Year Review

3.0 BACKGROUND

This document details a FYR conducted for the OWDA in Morgantown, West Virginia. The
purpose of the FYR is to evaluate whether the response actions and original performance
standards remain protective of human health and the environment. USEPA is the lead agency
and decision-maker for OWDA. USEPA in consultation with the USACE and WVDEP

conducted the FYR and prepared this report.
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3.1  Physical Characteristics

The OWDA is located in Monongalia County, West Virginia, on the west bank of the
Monongahela River approximately one-mile southwest of the city. of Morgantown The site lies
within the Appalachian Plateau Phys1ograph1c Province of northern West Virginia. The
topography surroundmg the site is rugged and dominated by the Chestnut Ridge - along
anticlinal mountain in the Allegheny Mountain Range located seven miles east of Morgantown.
At the OWDA, the elevation of the ground surface in the areas 1nvestrgated ranges from 975 feet
above mean sea level (MSL) to 1010 feet above MSL. The Monon'gahela River is adjacent to the
site at 825 feet above MSL, with a fairly steep cliff separating the river from the waste disposal
area and former drum staging-area. All surface runoff drains to the river. The actual land surface
of the site has been altered by such activities as waste pond excavations, backﬁlhng, removal of
soil, and gradmg Drainage swales that d1scharge both storm and surface water from the site
extend beyond the fenced perimeter and ultimately discharge-to the Monongahela River. The
reg1onal groundwater flow d1rect1on is also eastward towards the Monongahela R1ver

3.2 : Land Use and'ReSource Use

The original MOW property consisted of approximately 849-acres with the current site of
approximately. 670-acres-owned by MIPA, approximately 24-acres owned by Monongahela
Railway Company (an active railroad), and approximately 120-acres owned by various private
companies or 1nd1v1duals MIPA operates the site as a commercial and industrial complex by
leasing property to various companies, and plans to continue to do so. Within one-mile of the site
are several res1dences one known private drinking water well, natural wetlands, livestock
grazmg areas a Junk yard, and- Crompton employees located at the South Plant

The landﬁll treatment wetlands, and several shallow mon1tor1ng wells are within a fenced area
with locked gates. A synthetic membrarie-cap was constructed over. the former-OU-1 landfill area’
in 2003. Ten groundwater monitoring wells exist around the capped. area. Occasionally, a local
resident's cattle escape from private pasture lands and-graze in and a.round the swales and former
lagoon area. MIPA employs a site- supermtendent who checks the property on a:.daily to-weekly
basis. The landfill'and treatment wetlands area is not a likely candidate for redevelopment and
institutional controls are in place preventing residential development i in OU-1..

3.3  History of Contaminationv

The property where the OWDA is located has been occup1ed and-used for a variety of chemical
product1on and industrial _operations sirice the 1940s. Beginning in October 1940, the property

- was operated by E. I. DuPont de Nemours and Company’ (DuPont) under contract to the U.S.
Department of War (now Department of Defense (DoD)). DuPont produced
hexamethylenetetramme (1.e. hexamine) from ammonia and methanol and small amounts of
"heavy water". The waste products resulting from the coal-burning manufacturmg process of
ammonia-and methanol were sulfur and light oil (75-percent toluene and benzene). The primary

14



on-site dlsposal area was the landfill in the southem portion of the facility, which was later -
designated-as part of OU-1. In 1946, Sharon Steel operated a coke plant and Heyden Chemlcal
‘operated 'an ammonia production facility. Begmnmg in 1951, Mathieson Chemical Corporatlon
-(now Olin Corporation) produced ammonia, methyl alcohol formaldehyde, hexamine, and -
ethylene diamine at the site. Blue catalyst pellets that were used in'the production of ammonia
'were dlsposed on the ground surface throughout the 51te

: The U. S Govemment sold the property in'1962 to Morgantown Ordnance Works, Inc. ThlS
pr1vate corporation leased a portion of the site to Stetling Faucet; Rockwell Intematlonal
-acquired all assets of Sterling Faucet in 1968 and in 1973 the two companies merged
Rockwell/Sterling operated a chrome-plating facility until 1976. Rockwell had constructed two
lagoons’ adjacent to the existing landfill to dlspose of chrome-platlng wastes; Prmcess Coals,
Inc., acquired the property from MOW, Inc;, in 1978, but did not actively lease or operate a
chemlcal productlon facility. . The MOW property was acquired from Pr1ncess Coals by a group
of private 1nd1v1duals in 1982 that becamie Morgantown Industrial Park, Inc. and subsequently
- changed.its name to Morgantown Industrial Park Associates, L1m1ted Partnership (MIPA)

©.  MIPA contlnues to lease parcels to commerc1al busmesses located in the industrial park

In 1964; Weston Chemlcal Company, Inc had purchased certa1n parcels of property from the ,
industrial park and began- operation of an organic chemical production facility. Weston was later
acquired by Borg=Warner Chemical Corporation. In 1988, GE purchased the stock of Borg— '
Warner Spec1alty Chemicals; Inc., and the name was subsequently changed to GE Specialty
Chemicals; Inc. (the North and South Plants). This 62-acre GE facility became Crompton

_ Corporatron im August 2003. The Crompton facilities are currently active, although GE
Chemical has an agréement with USEPA to remediate under RCRA Correct1ve Action
author1t1es ,

The northem section of OU-1 was an abandoned 1nact1ve landﬁll that was estlmated to have a
- fill depth of 20 feet below-ground-surface (bgs) at its th1ckest location. No records exist on the”
-quantltles or types-of material disposed.of in the landﬁll Eyewitness reports and direct

t observatlons revealed that the landfill contains constructlon debris, slag, ash, and catalyst pellets

: ‘Leachate from the landfill’ drained to the northeast into an existing wetland. The wetland drained

- d1rectly to Swale 3, wh1ch eventually discharged into the Monongahela River. The sedlment

layer of both the wetland and the upper portion of Swale 3 were determined during the pre- :
design sampllng event to have been impacted by heavy metals. ’

34 Vv Inltlal Response

Asa result of the chemical and industrial activities that occurred during the property S hlstory,
- hazardous substances were generated, stored, and ultimately disposed of oni the southern portion
~of the industrial park thereby creating a landfill. This disposal area became known by USEPA
-.as OU-1. OU-1 is a roughly six-acre site located approx1mately 0.5'miles south of the original
main plant area and includes: (1) a Landfill, (2) Lagoons, (3) a "scraped area" used for shallow
disposal of wastes, (4) a drum staging area, and (5) several streams with associated wetlands.
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Studles and remedial activities at. the disposal site began in 1981. Oils, some contammated with

various levels of polychlorinated biphenyls (PCBs) from abandoned transformers used durlng the

industrial activities at the OWDA, were stored in approximately 38 drums at various locations in

the vicinity of the landfill/lagoon'area. In addition, transformers and switch tanks, some of -

which contained no liquid reservoirs but were contaminated with PCBs, were discovered on the

" OWDA. A portion of the former- Lagoon Area was excavated in 1981 to address metal-plating -

wastes- dlsposed in two surface 1mpoundments by Rockwell between 1970 and 1976. During this

removal action, m1scellaneous wastes including coal tars were observed in the lagoon The site

was first inspected by the USEPA Region III Field Investigative Team (FIT) in ‘April 1983. The

‘oil-containing drums and carcasses were removed-and disposed of in'1984. A follow-up

. inspection was performed by the USEPA: Region III. FIT in July 1984. The area referred to as
OU-1 was proposed for inclusion on USEPA's National Priorities List (NPL) on October 15,

1984 (47 FR 58476) USEPA d1v1ded the s1te 1nto two areas or Operable Un1ts /

(a) OU-1
. Inactive landﬁll .
. - Two lagoons and surroundlng 1mpacted area
. A scraped area’ used for shallow waste dlsposal
. | Former drum staglng area
(b) OU-2
o All former chemical manufacturing areas excludlng the currently act1ve
.Crompton/GE fac111ty

- Final lrstlng on the NPL occurred on June 10, 1986 (48 FR 40674). The named Potentially
"Respon51b1e Partles (PRPs) were Rockwell Intematlonal Corporatlon 011n Corporatlon GE, and
MIPA : : .

The RI/FS was completed in 1988 -As part of the 1988 RI/FS report USEPA prepared an
Endangerment Assessment (EA) for the OWDA, but Ecolog1ca1 Risks (e.g., the threats to
organisms in the streams and-wetland) were not evaluated at that time: Sampllng events on the
property during the Remedial Investi gatlon (RD), ‘the Phase II Interim Design Tasks, and
Feasibility Studies (FS) occurred in vatious phases between-1980 and.1998. Sampling included
groundwater, surface and subsurface soils, surface water, and sediment.

3.5. Basis For Takmg Actlon -

As part of the 1988 RI/FS report USEPA prepared an EA for the OWDA. in order to 1dent1fy and
define possible existing and future human health risks associated with exposure to the :
contaminants present in the various media at OU-1. The surface and subsurface soils, surface
water, and sediment of OU- 1 were all impacted to varying degreés by organic and inorganic
contaminants. RI test pits in the Scraped Area revealed cinder-like backfill material, blue and
black catalyst pellets, and yellow solid material. '

-USEPA considered the 1mpact of site-related contammatlon on human health for both present
.and future potential exposure: pathways and concluded that OU-1 presented an unacceptable risk
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to human health from soil and sediment contamination. Groundwater was not found to present
an unacceptable risk. There were no-MCL exceedances in either the 1986, 1987 or 1998
groundwater samplmg events. The groundwater was not used asa dnnkmg water source.

Add1tlonal bonngs in the Scraped Area exposed v1s1b1e tar from ground surface to a depth of
_eight-feet below ground surface (bgs) and detected concentrations of total carcinogenic
Polynuclear Aromatic Hydrocarbons (cPAHs) ranging from 94 parts-per—m1ll1on (ppm) to 36,000
ppm. Some elevated levels of inorganic contaminants were detected in the 1988 RI but were not
detected in.the scraped area during the 1996 Phase II Interim, Des1gn Tasks. Further
investigation during the Phase II Interim Design Tasks 1nd1cated cPAH concentratlons ranging
‘from 3.2 to 30,000 ppm, however, the inorganic contaminants detected durlng the 1988 RI were
again not noted .

In August 1998 follow1ng a review of the 1988 RI data USEPA's B1olog1cal Techn1cal .
Assistance Group (BTAG) concluded that inorganic contaminants were present in surface water
and sediments within OU-1 at levels that are. acutely toxic to potentially affected ecosystems.
BTAG agreed that env1ronmental protect1veness would be achieved if inorganic compounds in
~spec1ﬁc dra1nage areas.(swales) were cleaned up to background levels.  There: was no ev1dence
'that contamination from the OWDA affected the Monongahela River.

4.0 OU-1 REMEDIAL ACTION

As aresult: of the manufacturing operatlons conducted at the OWDA, hazardous substances were
- generated and subsequently disposed at OU-1. During the RI/FS.in 1988, it was determined that
the surface and subsurface soils, surface water and sediment of OU-1 were all 1mpacted to
vary1ng degrees by organic and i 1norgan1c contaminants such as heavy metals and PAHs.

OU:1 is approx1mately six acres, is located approximately 0: 5 m1les south of the original main
: plant area, and was formerly used as a waste disposal area: OU- 1 1ncludes the followmg

e 'Landﬁll The northem section of OU 1 was an abandoned 1nact1ve landﬁll
- estimated to havea fill depth of 20 feet at its th1ckest location.’ No records exist
on quantities or types of material disposed of in' the landfill. Waste materials
identified on-site include construction debris, slag, ash, and catalyst pellets
Leachate from the original inactive landﬁll dra1ned to the northeast into an
ex1st1ng wetland. '

. Lagoons Two lagoons, formerly used for chrome-platmg waste disposal between
1970-and 1976, were excavated and d1sposed of in an. approved landfill by
Rockwell International in 1981.

. Scraped Area: This area was used for shallow disposal of wastes. The wastes
-identified were construction debris, oil-like stained soils, tar, and catalyst pellets.
Chem1cal analyses of scil and fill material in the scraped area indicated
‘ concentrat1ons of metals, cPAHs, and arsemc
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. Drum Staging Area: Drums that were originally scattered throughout the site were
' collected, staged and sampled in 1984 in the drum staging area.

. Streams: Three streams pass through the site. Anal_ytical samples from surface
water indicated relatively low concentrations of cPAHs, arsenic, lead copper,
chromium, zinc, cadmium, and mercury, the parameters of concern. However,
cPAHs were detected at relatlvely high concentrations at sediment samplmg
locations down-gradient of the Scraped Area and Landfill.

4.1 OU41 Remedy Selectlon

Three RODs have been signed for OU-1. The remedles descrlbed in the 1988 and 1989 RODs
. were not implemented. The remedy in the 1999 ROD was 1mplemented and is the focus for this
FYR '

4.1.1. 1988 Record of Decision

The: remedy selected in the 1988 ROD, on51te 1nc1nerat10n and-containment, focused. on source -
control of soils and sediments contaminated with‘cPAHs and. heavy metals. The remedy

. required on-site incineration with containment to treat contaminated soils found in the’ former
Lagoon Area and the Scraped Area, as well as sediments found in the settling zones of the three
streams down-gradient of the waste management area. The remedy required the construction of

. a mmulti-layer RCRA cap on the inactive landfill, requlred 30-years of monitoring and an

assessment of impacts-of the remedial action to existing wetlands along with wetland m1t1gat10n. '
4.1 2 1989 Record of Declswn

" USEPA determined that PRPs had not rece1ved not1ce of the orrgmal OU1 proposed plan and
~.opened an additional thirty-day comment period for responsible parties to comment on. the ROD,
Based-on comments received during this per10d 'USEPA conducted a fociised FS in 1989 to te- "
evaluate the alternatives described in the March 1988 ROD and to conduct a risk-based analy51s.
of cleanup levels. ’

During this analy51s USEPA spec1ﬁcally focused on elght contaminants: cPAHs, arsenic,
cadmium, chromium, copper, lead, mercury, and zinc. The focused FS was completed in June

. 1989. A new ROD was issued by USEPA in September 1989, which selected a "preferred” and -
a contmgency remedial action for OU-1. The preferred remedy included treatment of organic
contammants using bloremedlatlon and the contlngency remedy utilized soil washlng

In June 1990, USEPA 1ssued an admmls'tratlve order requmng the PRPs to 1mplement the
remedy described in the 1989 ROD. USEPA later agreed to adopt a less stringent cleanup level
for cPAH cleanup, due to a change in the cancer potency factor for benzo(a) pyrene in USEPA's
Integrated Risk Information System (IRIS). In March 1997, the treatability studies for
‘bioremediation were completed. It was determmed that bioremediation was not cost-effective
‘and could not meet the cleanup standards set in the ROD within a reasonable t1meframe USEPA
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and the PRPs agreed that the soil washing contingency action was also deficient and a second
focused FS was conducted in 1997-1998.

4.1.3 1999 Record of Decision
USEPA issued another ROD in 1999 selecting a new preferred remedy for OU-1 based on the
results of a second focused FS. The followmg remed1at10n objectives were 1ncluded in the 1999

ROD:

«  Eliminatethe potent1al for d1rect contact with organic contammants in surface and

subsurface soils.and sediments that exceed the cPAH Cleanup Standard;
. Eliminate the potentlal for direct contact with inorganic contaminants in surface

and subsurface soils that exceed risk-based cleanup standards establlshed in the
September 1989 ROD ' ' ‘ :

. Reduce or eliminate i 1norgan1c contaminants in‘ sed1ments to the cleanup levels set‘ :
‘ forth.in Table 7 of the’ ROD ~ L
~+  Reduce the potential for organic and i inorganic contammants in surface and
subsurface soils and sediments to migrate to the groundwater or to migrate offs1te
. Reduce or e11m1nate the threat of direct contact with contaminants 1n the landfill;;
and : , : ‘ ‘
. Reduce or ehmmate the threat of m1gratlon of contammants from the landﬁll

This new ROD for OU- 1 was ﬁnallzed ir 1999 and 1ncluded the followmg act1ons as part of the
selected alternative, Alternative 5: :

. Excavation of all visibly stained tar-like material from the Lagoon Area, Scraped
Area, and stream sediments-and transportation of this visibly contammated waste
material to an off-site thermal treatment fac111ty for treatment; '

. Excavation of all soils contammated with cPAHs in excess-of the cPAH Cleanup
- Standard and soils contaminated with i inorganic compounds in éxcess of the -
inorganic cleanup standards set in the September 1989 ROD from the Lagoon '
Area and the Scraped Area and consolldatlon of this contammated SOll 1nto ‘the
existing landfill; ¥ S

. Excavation of all sediments contaminated w1th cPAHs in excess of the cPAH
Cleanup Standards and sediments contaminated with inorganic compounds above
background levéls from the wetland area and dramage swales 1,2, and.
consolidation of these sedlments into the existing landfill;

. Backfilling, re- gradlng, and re—vegetatmg the cxcavatlons 1n the Lagoon Area and
h the Scraped Area; - . :

. Restoration of streams and wetland areas where sed1ment ‘was excavated

e  Construction of a multi-layer RCRA cap over the exlstmg landﬁll

. Long-term momtormg of sediment, streams and groundwater

. Maintenance of the existing perimeter fence; and ‘

. Implementation of institutional controls to protect the cap and prohibit residential

development, recreational use, schools and Chlld ‘care fac111t1es '
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The.cleanup standards for the 1999 ROD are attached as Table 6 and Table 7. Neither the March-
1988 ROD nor the September 1989 ROD required actions for- groundwater. There was no
.evidence that the groundwater had been significantly impacted by disposal operations at OU1

and no unacceptable risks were posed to receptors of the groundwater at OU1. Therefore, the
remedy selected in the, 1999 ROD did not include a groundwater remediation component.

4.2 Remedy Implementatlon

Based on the ﬁnal ROD the Pre- Des1gn Work Plan and Pre Des1gn Invest1gat1on Report were
prepared and submitted to USEPA by Environmental Strategies Corporation (ESC) in August
2000 and J anuary 2001, respectively. Upon approval, the PRPs prepared the remedial design to
guide the construction of the remedy. The remedial action specified in the 1999 ROD was
divided into two segments in order to expedite 1mplementatlon The Tar and Soil Excavat1on
-Work Plan was approved by USEPA in July 2001. This allowed excavation to begin in
September 2001 while the cap was being des1gned The Fmal Design Report for construction of
the cap was: submltted to USEPA in April 2002. The cap was not' constructed until all excavation
was complete The work plans for both the replacement and treatment wetlands were appended
to the Fmal Des1gn Report : -

ESC served as the genéral contractor and engineer for most of the remedial action. ESC was
responsible for planning, oversight, reporting, sampling, and ‘éngineering. Sevenson:
Environmental Services (SES) excavated and reconstructed the swales and constructed the
landfill cap: Kipin Industries was respon51ble for excavation, processing, and coordmatmg off-
site thermal treatment of tar and transportation of soil to the landfill. Grant Tower Power Plant
(GTPP) rece1ved and treated the processed tar by using it as fuel. Ecolog1cal Restoration, Inc.,
(ERI) designed and built the treatment wetlands and the replacement wetland.

4.2.1 Site Preparation

SES first cleared and grubbed the area and improved the access road A tar processing area was
constructed. Large vegetation was removed from the swales, and trees and stumps were ground
and m1xed 1nto the landfill sub- grade :

4.2.2 Excavatlon

_ Excavation of tar and soil in the lagoon, swales and scraped area began on September 18,2001
and was.completed on August 1,2002. Tarand tar-like materials were excavated and stockpiled
separately from impacted soils, Whlch were defined assoil that had no visible tar present but. '
PAH or meétals content suspected to be above the cleanup standards This impacted soil was
transported to the on-site landfill for disposal, while the tar and tar-like materials were kept. on-
site for processing. - The excavation area had been d1v1ded into célls, and confirmation samples
were taken from each wall and floor of the open cells to. détermine if the cells were "clean” and
could be backfilled. If the cell was not clean, excavation continued. In some cells, excavation
continued to a depth of nearly 30-feet bgs, due to the discovery of free-phase oil. In the Scraped
Area, excavation volumes were more than double the original estimate due to construction debris
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R be1ng encountered ‘This material was placed 1nto the landﬁll because it d1d not 1nclude any tar
or tar-like matenal

Free-phase oil was dlscovered in the Lagoon Area in- clay and rock. ' Approximately 10,000 cub1c
_yards (CY) of soil and shale were excavated down a maximum depth of approximately.30 feet
~ bgs. The oil appeared to be trapped within the layers of honzontal shale fractures occas1onally

’ percolatlng through vertlcal fractures.

_Two mounded areas near the scraped areas were 1nvest1gated Approx1mately 50 CY of tar was
,found in one of them, and approx1mately 800°CY. of material was excavated.- Confirmation
samples verified that no additional tar in one mound required excavation. No excavation was
necessary in the other. mound, based on test pits. ‘Small, isolated pieces of tar from throughout
'the site were processed in the same manner as the other tar materlal :

' During excavation of the three swales tar was. found only in Swale 1. Excavation down to six-
feet bgs-was requiréd to remove the tar. Swales 2.and 3 were excavated to a depth- of two-feet -
‘bgs. Also, the éxisting wetland at the intersection of Swale 3 and the railroad track was

5 excavated. Th1s is the wetland to which leachate from the former landﬁll dra1ned Excavat1on

ceased whien'wall and floor confirmation samples y1elded results below cleanup levels requ1red :
by the 1999 ROD : : :

A total of approximately 45,000 CY was excavated w1th 40 000 CY placed into the on-s1te
landfill and approx1mately 5,000 CY of tar, tar-like material, and coke breeze mixed w1th
additives shipped to Grant Town Power Plant (GTPP). From the Scraped and Lagoon Areas,
approx1mately 27,000 CY-was excavated. About 10,000 CY of sediment was removed from the
swales SES removed 3, 000 CY as part of the ﬁnal work area excavation. :

4. 2 3 Processmg of: Tar and Tar-lee Materlal

- Tar and tar-l1ke materlal was stockp1led and m1xed w1th additives to ach1eve the necessary

- 7,580-British Thermal Unit (BTU) value and sh1pped to GTPP for use as'a coal waste synfuel
The first sh1pment ‘was made in October 2001. Tar processing activities were completed in July

- 2002 with the last of the product sh1pped to GTTP in August 2002. A total of 14 623 tons of
product was sh1pped o

4.2. 4 Landfill Cap

Dur1ng the summer and fall of 2002 the ex1st1ng landfill material and excavated mater1al and
sediment were.graded and compacted to meet’ ‘the final de51gn contour,’ The final cover system )
consisted of (1) a vegetated top cover 24-inchés-thick; (2) a lateral drainage layer of non-woven.
-geosynthet1c filter fabric bonded to-both sides, and (3) a low-permeab1l1ty layer witha 40:mil .
upper: component and.a geosythetic clay liner as theé lower:component. A gas vent layer was -
constructed at the highést point of the cap (r1dge) and consisted‘of a stone trench and.pipe for gas
emissions. A leachate collection and conveyance system was constructed to collect leachate with
initial leachate infiltration collected. with a 4-inch hi gh dens1ty poly- -ethylene (HDPE) corrugated
perforated p1pe and transferred to a 4- 1nch HDPE corrugated solid pipe for ult1mate conveyance



to the constructed wetlands. Placement of the final cover system began in May 2003 and was
completed in July 2003. Drainage ditches were created around the perimeter of the cap to
convey surface runoff and silt fencing was installed on the cap's face as a temporary measure
prior to establishment of vegetation. Landfill leachate is treated by use of constructed treatment
wetlands that are located below the leachate collection system at the toe of the landfill."

4.2.5 Treatment Wetlands

A collection system captures any leachate produced within the' landfill and funnels it to a series
of three constructed wetlands (also referred to. as Ponds 1,2 and 3. orcells 1, 2 and 3). . These
wetlands were completed prior to-the landfill cap. The first pond is primarily a settling basin for
heavier particulates. It has a limestone bed covered with organic compost. The leachate flows
through the limestone, which helps precipitate out any iron. Cattalls were establlshed to ensure
aerobic conditions and dlssuade w1ld11fe from entenng

The second pond is constructed of a two-foot limestone bed, two feet of leaf compost mixed with
- crushed-limestone, and two feet:of water. ‘Water enters at the surface and flows downward to a
collection pipe beneath the 11mestone layer. ‘The purpose of this pond is'to allow sulfate-
reduclng bacter1a to thrive, which will reduce zinc and copper concentratlons This pond
requires anaerobic conditions, therefore it contains no plants. Ongomg ma1ntenance is requlred
to ensure that this pond remains free of vegetatlon -

The third or polishing pond removes any remaining metals and biochemical oxygen demand
(BOD) from the leachate: Thls shallow pond was planted with cattalls to dissuade w1ldllfe from
enter1ng 1t : : ,

After leachate is processed through the final treatment wetland, -effluent then drains from the
wetland area to an area directly below the treatment wetlands referred to as Swale 3. Below
‘Swale 3 is a functioning railroad track with.an existing tile/culvert running under the track.’ After
ex1t1ng the culvert, water continues to drain down an embankment, toward the river floodplains
and eventually to the Monongahela RIVCI' - :

4.2.6 Replacemen’t Wetland

Seven-tenths of an acre of ex1st1ng wetlands was lost in the vicinity of swale 3 as part of the
remedial action, and were replaced w1th 1.05 acres of wetlands along the Monongahela River in
12002. S } : ‘

4.3 | Systems Operatlon/O&M

Site O&M requlrements are conta1ned in the Rev1sed Final Operatlons and Malntenance/Post
~ Closure Plan. This plan includes inspection of the landfill cover, wetlands, and associated
dralnage systems and sampling requirements for groundwater and treatment wetland effluent.
Additionally, sampllng of the treatment wetlands efﬂuent and groundwater is currently
performed on a semi- annual ba51s -
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4.3. 1 Treatment Wetlands Inspectlon

“ The treatment wetlands were initially inspected every six months during the first two years of the
" O&M period. Presently, the wetlands are being inspected -annually. In order for the wetlands to
operateas intended, vegetation must be kept out of Pond 2 to maintain anaerobic conditions but
should ﬂourlsh in- Ponds 1 and 3 to ensure aerobic condltlons and deter w11d11fe

'-The treatment wetlands continue to be inspected and ma1nta1ned to control establlshment of

' plants in Pond 2 and‘ ‘ensure flow through of leachate in the pond system. Nestlng and borrowmg
-animals have been controlled wher possible. The: integrity-of the treatment ponds system has
been monltored and has not required modification to date. ‘

- During the May 201 1 FYR site visit, the ponds appeared to be in good cond1t10n but the effluent
fromPond 3 appeared black This has been attributed to the naturally-occurring manganese that
has been detected in the groundwater Ponding of effluent after Pond 3 and a seep indicate that
the ﬂow path of the treatrnent wetlands may be 1mpeded ‘Evidence of. burrowing: from muskrats - .
was noted and mon1tor1ng for potential adverse-affects of burrow1ng on the integrity of the
treatment wetlands ponds should be conducted. Monltonng of the treatiment wetlands should

' contlnue and perlodlc monitoring of the landfill leachate should be conducted both. prior to-the -

 treatment wetlands and after the wetlands to'ensure the treatment wetlands are performmg
correctly. ' :

| 43.2 Replacement‘Wetlands Inspection

The mitigation wetland was inspected every six months during the ﬁrst two years of the O&M
perlod It was ﬁrst 1nspected in August 2004 and is currently 1nspected annually '

Begmnlng in- 2008 ‘the PRPs undertook efforts to eradlcate invasive plant species from the -
‘ -‘replacement wetlands at the request of the EPA and WVDEP. Personnel from EPA’s BTAG
- have 1nspected the replacement wetlands every spring to mark invasive plant species for removal
- during normal landfill cap maintenance activities. The- efﬁcacy of the invasive plant spec1es
' removal efforts has been successful and should continue. .

4, 3 3 Landfill Inspectlon

A landﬁll 1nspect10n checklist was developed as part of the original O&M plan and is completed
durmg inspections along with photo documentation. Inspections currently occur on a semi-

* - annual basis.~During the May-2011 FYR 1nspect10n the landfill cap appeared in-good condition

~and. did net have apparent areas of erosion or areas of distressed vegetation. No cracking, and or |
movement of surficial soils was evident on the top of the landfill cap. slope.. Storm-water

" conveyance. channels appeared in good condition and no obvious signs of ponding water were
evident throughout. Overall the vegetative . cover was robust and well established.
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4 3 4 Progress Since Last Five Year Revrew

ThlS is the second FYR for th1s srte The First Frve Year Review determined that the PRPs have
1mplemented the remedy at Operable Unit One in accordance with the remedial action objectives
of the 1999 ROD, it is currently functioning as intended and the remedy is protective of human.
health and the environment in.the short term. ‘EPA identified implementation of institutional
controls as the one recommendation requiring a follow-up action that affected the long term”

- effectiveness of the remedy.- Implementatlon of institutional controls was completed on
September 12, 2006, with the recording of the Environmental Covenant in the office of the Clerk
of the County Commission of Monongalla County, . West Virginia in Deed Book 1327 at Page
557.

The First FYR report also made recommendatlons to 1mprove O&M act1v1t1es such as addressing
eroded areas, re-establishing vegetative cover, and ensuring surface water runoff controls are
adequately maintained. The PRP group addressed the recommendation to install movement -

- markers on the landfill slopes and institute a.monitoring program on May : 29th 2007.. The PRP .
group had the landfill evaluated to determme if movement markers were needed. .Based on the’
report from that evaluation as well as the evaluation of the Interface Friction Test Results done -

“on the landﬁll cap liner material dunng the Remed1a1 Des1gn 1t 'was determmed that movement
markers are not necessary.

The First FYR also identified an area of distressed vegetation and erosion on the landfill cap and
areas of ponding water. On November 10, 2006, the PRPs mobilized a contractor to place
additional topsoil on areas of the landfill cap to address erosion and pondmg water. “Those areas
were then seeded and fertilized to establish vegetation. No problems were noted in those areas
during this Second FYR. On December 5™ and 6™ of 2006, re-grading of surface water runoff
ditches was undertaken to 1mprove dramage and control erosion. . :

5 0 FIVE—YEAR REVIEW PROCESS

This. FYR cons1sted of the followmg actlvrtles the involvement of stakeholders the review of
existing and relevant documentation and data, the identification and review of recent and new
information, an initial assessment of site conditions, actions taken by the PRPs to resolve
deficiencies, an 1nspect10n and the preparatron of this report.

5.1 Admlmstratlve Components

- This FYR was conducted by USEPA Region III with assistance provided by USACE Huntington
District and the West Vrrgrma Department of Env1ronmenta1 Protectron

5.2 Stakeholder and Community N(_')tification and Involvement

Notiﬁcation of stakeholders of the FYR was performed by USEPA Region III. An
advertisement was placed in the Dominion Post on Thursday, March 10 2011 notifying the
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public of the preparation of the Five-Year Review Report. A similar notice shall be placed in the
_same paper 1nform1ng the public of the completed report with a descnpt1on of where the report
can be located '

53  Document Review

Reviews of relevant documents 1nclud1ng RODs, correspondence and O&M records, were
conducted as part of this FYR. Remediation levels identified in ROD:s were also-reviewed, and
Applicable or Relevant and Appropr1ate Requlrements (ARARs) and toxicity factors were
‘checked for updates :

The following Site related documents were reviewed for this Second Flve Year Review. ’

~March 1988 Record of Decision for the Ordnance Works D1sposal Areas Site
September 1989 Record of Decision for the Ordnance Works Disposal Areas Site. .
September 1999 Record of Decision for the Ordnance Works D1sposal Areas Site.
Environmental Covenarit Ordnance Works Disposal Areas’ Slte Operable Unit NO.1,
Morgantown, West V1rg1ma, September 12,2006
e First Five-Year Review Report for the Ordnance Works D1sposal Areas Slte September
18, 2006
e Update on Implementat1on of Items 1dent1ﬁed in the Five Year Rev1ew for the Ordnance
Works Disposal Areas Site, June 25, 2007 '
e November 2008 through September 2010 Quarterly Operat1on and maintenance Reports,
Ordnance Works Drsposal Areas Site, Morgantown, WV - :

54 Data Review

As part of the. ongoing Operation and Maintenance activities the tréatment wetlands and -
groundwater are sampled to ensure the remedy components are functronmg as des1gned

7 5441 Wetlands Efﬂuent Samplmg

Effluent from the treatment wetlands ‘was mon1tored quarterly through November 2008 after
which semi-annual sampling began in April 2009 and is ongoing. The efﬂuent must meet
regulatory cr1ter1a established by the WVDEP Office of Water Resources (OWR). Effluent
samples are analyzed for chemical oxygen demand, total organic carbon total suspended solids,
total phenols, cPAHs, cyanide (free and total), total and d1ssolved iron, copper zinc, and
hardness -

The effluent is analyzed for semivolatile organic. compounds (SVOCs) and no SVOC has been
detected above the Method Detection Level (MDL). Total recoverable phenolics levels during
the review period for this Second FYR were not consistently detected and estimated
concentrations that were detected were far below the regulatory criteria of 2.56 ug/L. The
effluent has remained in the acceptable pH rarige of 6-9 for all everts for both the Second FYR
periods. Although there are no_criteria included in the O&M reports for total suspended solids,
chemical oxygen demand, or total organic carbon, they are also monitored. The estimated total
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_cyanide levels durmg this Second FYR period have been cons1stently below the regulatory limit
of 0.005 ug/L Iron levels exceeded the regulatory limit of 1,500 ug/L on three occasions during
the Second FYR period and were found to be as high as 3,450 ug/L. The regulatory level for
both dissolved and total copper was never exceeded during the Second FYR period. Zinc, both
total and d1ssolved have not exceeded the regulatory. levels during this Second FYR period.

Based on this data, it appears that the treatment wetlands have adequately treated any leachate .
from the landﬁll since they became established.

5.4.2 .Groundwater Sampling

* To ensure that the landfill cover is functioning properly and leachate and groundwater
contamination are not discharging, a monitoring program isin place. Since December 2006 the
groundwater monitoring wells have been sampled semi- annually Currently, 10 monitoring

~wells are included in this sampling program (See Figure 2).. The groundwater samples are

.analyzed for-Semi-Volatile Compounds (SVOCs) and Target Analyte List (TAL) metals. Tables.

-3 through 5 and F1gures 3 and 4 are attached and 1nd1cate the sample results for this FYR period.

Shalloviv’ Momto_rmg Wells

Sample results indicate that SVOCs consistent with coal tar contamination were detected in
shallow.wells MW1, MW2 and MW6 during two of the eight sampling events for this Second
FYR. Low level concentrations of various SVOCs were detected in MW 1 during the November
2009 sampling event. During the March 2008 sampling event MW?2 and MW6 had low level
detections for several SVOCs. However, sample results for the primary and duplicate samples
collected at MW6 for the March 2008 sampl1ng event differ s1gn1ﬁcantly, indicating that these -
results are anomalous. :

Four inorganic constituents were found to exceed‘the Maximuim Contamination Level (MCL) or
Regional Screening Level (RSL) in shallow monltormg wells during th1s Second FYR review:
Arsenic, Iron, Manganese, and Thallium (See Attached Table 5). Shallow well MW-1-contained - -
concentrations of Manganese above the regulatory 11m1t 'of 880 ug/L dunng the September 2007
and Apnl 2010 sampling event. Shallow well MW-2 contained Manganese at concentrations -
exceeding the régulatory limit of 880 ug/L during all sampling events for this Second FYR.
Thallium was also detected in shallow well MW-2 during the November 2006 and March 2007
sampling events at concentrations exceeding the MCL of 2.0 ug/L. Arsenic was detected above: :
the MCL of 10 ug/L in shallow well MW-4. during the September 2007 sampling event.
Manganese was found to exceed the regulatory limit of 880 ug/L in shallow well MW-4 during -
all sampling events. Shallow well MW-5 contained Manganese concentratlons that exceeded the
regulatory limit of 880 ug/L dur1ng the September 2007, September 2008 April- 2009 and
November 2009 sampling events. -Shallow well MW-6 contained Manganese concentrations
exceeding the regulatory limit of 880 ug/L during all sampling events. Thallium was detected in
shallow well MW-6 during the March 2007 sampling event and in the March 2008 duplicate
sample at levels exceeding the MCL of 2.0 ug/L. "The primary MW6.sample from, the March
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2008 samplmg event differs srgmﬁcantly from the dupllcate sample collected for the same
‘monitoring event. As'a result the samples from MW 6 for the March 2008 sampllng event are
considered inaccurate. :

The detections of Arsenic, Iron, Manganese, and Thallium are consistent with concentrations and
frequency of detections, seen dur1ng the First FYR period. Background shallow well MW-6:

- concentrations'of these i inorganics and. the lack of i increasing trend in concentratlons indicates
that the landﬁll is functlonlng as des1gned and is not a. s1gn1ﬁcant source of contam1natlon to the
,groundwater - :

o Bedrock Wells

Sample results 1nd1cate that other SVOCs cons1stent w1th coal tar contamlnatlon were detected in
bedrock wells. DGW3R and DGW6 dur1ng two-of the eight samphng events-for this Second
'FYR. During the September 2008 sampling event and the November-2009- samphng event -
DGW3R had’lowlevel detections for several SVOCs ‘Bedrock well DGW6 had low level -
"detectlons of several SVOCs dur1ng the November 2009 sampllng event (See Attached Table 4).

. 'The low level detect10ns of SVOCs in the bedrock mon1tor1ng wells is consrstent w1th
monitoring results.from the First FYR and are cons1stent with past product1on and d1sp0sal
practlces assoc1ated w1th coal tar L ‘

Bedrock well DGW 3R contalned Thallium at concentratlons exceedlng the MCL of 2 O ug/L
during the November 2006 (6.8 ug/L) March 2007 o. 2 ug/L) and March 2008 (6.8 ug/L) .
. sampllng events. Thalllum was not. detected dur1ng any other round durlng thls Second FYR.

Based on the samphng data from this Second FYR the cap.appears to prevent leachlng of
contaminants into the groundwater For the analyzed parameters. (SVOCs and. TAL. metals)

~ there is no 51gn1ﬁcant increase-in the landfill- monltonng ‘wells to levelsabove regulatory criteria.
~-:Detect10ns of some site- related contammants in the bedrock wells are not consistent and do not
1nd1cate contamination as a result of the landfill: -The concentratlons of contarmnants detected
“above the respective RSL values have not. been increasing in an: apprec1able manner. ‘The.”
'groundwater isnotusedas a drmkmg water source and the September 12, 2006 Env1ronmental
Covenant pr0h1b1ts use of the groundwater for potable and non—potable purposes

55 ~Interv1ews . ‘

No communlty 1nterv1ews were conducted as part of th1s Second FYR Representatlves from

. WVDEP-and the PRPs were present and part1c1pated in the Five Year Review Site Inspectlon

During the inspection attendees discussed issues and recommendations relatlng to ongoing Site

activities. The Participants agreed that the Operation and Maintenance Plan currently in place
should be revised to reflect changes in the Operat1on and Ma1ntenance practlces and schedule.
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5.6 Site Conditions Inspection

The PRPs inspect the remedy at OU-1 and sample groundwater and wetland effluent in

~ accordance with the approved Revzsed Final Operation and Maintenance/Closure Plan as well
as the Revision 1 Remedial Action Quality Assurance Project Plan and the Revised Final
Sampling Plan. The inspection results are forwarded to the USEPA and WVDEP Project
Managers (PMs). The USACE Hunting District personnel and WVDEP personnel prov1de
oversight dunng site inspections and groundwater sampllng

On May 25, 201 1, representatives from USEPA Reg1on III WVDEP and USACE Huntington
D1str1ct inspected OU-1 for this FYR. An eroded area was noted in the: scraped area vegetative
cover. Burrowing animals were noted around the treatment wetlards and the flow path of water
leaving the treatment wetlands may be impeded a short dlstance from the. efﬂuent pipe. These
conditions were noted to the PRPs who took corrective action on August 16, 2011 by 1) covering -
the eroded area with soil and seed to establish vegetatlon 2) assessed the impacts of the
burrowing animals and’ ‘determined that the location and number of burrows ‘would not cause
harm to the treatment wetlands, and 3) addressed the treatment wetlands flow path through the
removal of silt to.clear the. efﬂuent drainage way. The PRPs have scheduled a follow-up site
visit to assess the effectweness of the revegetation effort and take add1t1onal measures to
revegetate, if necessary, on or about October 24,2011,

6 TECHNICAL AS_S‘ESSMENT'

6.1 Question A: Is the remedy fun‘étibning as intended_ by the,decision' documents?

Yes, the remedy is functlonlng as intended by the dec151on documents .All construction
" associated with the ROD is complete The results of this Second FYR indicate that the remedy is
functioning in accordance with design documents. The eéxcavation-and .capping.of contaminated

~ soil has ach1eved the remedial objectives of preventing or minimizing the potential for human

-exposure to contammated soil and groundwater and of preventmg or m1n1m1z1ng the potential for
future off-sité migration of contaminanits. -Since the completion of:the remedial action activities,
the following : s1te cond1t10ns relat1ng to the 1mplementat10n of the selected remedy have been
achieved: :

+  The fence is intact and in good repair;

+  The landfill cap rémains intact;

o The moritoring wells are functional; and

. There is no evidence of excessive trespassing or signiﬁcant vandalism.

Based on the semi- annual O&M sampl1ng, the cap. appears to prevent leachmg of contaminants
into the groundwater There is no significant increase in the levels of SVOCs and TAL metals in
the landfill monitoring wells when comparéd to water’ regulatory criteria. The treatment
wetlands are'a passive treatment wetland system consisting of three cells (Ponds 1, 2, and 3)
located at the toe of the landfill cap to treat leachate from the landfill. Pond 2 requires regular
maintenance during warmer weather to remove aquatic vegetation. Field observations during the
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regular 1nspect10ns include (1) recording. wildlife occurrences W1th1n the system habitat and the
potentlal for wildlife exposure to residual leachate, (2) assessment of sedimentation. and erosion,
-and (3) assurance of adequate aquatic vegetation in Ponds 1 and 3 and to conﬁrm negligible or
non-existent: aquatlc vegetatlon in Pond 2. The effectlveness of the treatment wetlands is be1ng
‘monltored sem1 annually : -

o Mamtenance act1v1t1es related to the landfill, treatment wetlands, and fence are addressed in the
- "post-constructlon monitoring program. Oversight by USACE Huntington District has
determined that the sampling and treatment wetland activities are being properly carried out.

‘Regular maintenance such.as mowing when needed, removal of silt from dralnage areas, and re-
vegetatlon of barren areas-must continue to be performed ‘

6.2 Questlon B Are the exposure assumptlons, tox1c1ty data, cleanup levels, and
' remedlal action obJectlves (RAOs) used at the tlme of the remedy stlll valld"

’ “Yes the exposure assumptlons tox1c1ty data cleanup levels, and RAOs used at the time of the .-
remedy are still valid. During this review, it was hecessary to consider the four followmg types
‘of assumptlons made in the OU 1 ROD and how. those assumptlons may differ at the. present

' t1me : :

. .],.', H Standards and "to be con51dereds" (TBCs)

o - Cleanup levels;.
e 'Exposure pathways; and
L. Tox1c1ty and other contammant charactenstlcs

The cleanup levels were included in the 1999 ROD and are attached as Tables 6 and 7. -
6.2.1. Standards and TBCs

Twenty-three Appllcable or Relevant and Approprlate Requlrements (ARARs) are 1dent1ﬁed in-
the 1999. OU 1 ROD. The two locatlon-speclﬁc ‘ARARS applied only durmg construction of the
:remedlal action, so they cannot be reviewed. Of the 21 actlon-speclﬁc ARARs, 12 applled only
' «durmg 1mplementat1on of the remedial action, and therefore cannot be reviewed. “The West ‘
- Virginia. (WV) Groundwater Protection Act, 47 CSR 58-4.2, applies to the installation of
monitoring wells, which has been completed, and the abandonment of monitoring. wells, which is
a-future action;, -any future abandonment of .wells shall comply ‘with these regulations. Four of
the ARARs are 'RCRA 'sections and only one of those, 40 C.F.R. §265.117 Post- closure care and -
. use of property as hazardous waste managemerit Units; had been amended since the signing of the
" ROD. The. changes made t0265.117 are not substantlal and therefore do not impact the selected
: 'remedy The four remaining ARARs are WV state regulations. Portions of the WV Air .
‘Pollution Control (45 CSR 4).and Groundwater Protection Acts (47 CSR 58-4.9.d to 4.9.g and 47
- CSR 58-8.1(c)) have not: ‘been amended since the ROD was 51gned The WV Env1ronmental
Quality Board establishes criteria for surface water quallty via 46°CSR 1. This regulation has
undergone several changes since the signing of the 1999 ROD, but the only pertinent, significant
. change is the ‘requirement to analyze discharges ‘for dissolved' copper instead of total copper. \
Smce sampllng began in August 2003, the effluent from the treatment wetlands has been
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analyzed for both total and dissolved copper. There have been no other signiﬁcant changes to
the standards or TBCs since the 1999 ROD was signed that require changes to the remedy.

6.2.2 Cleanup Levels

Cleanup standards shown in the 1999 ROD are all risk-based. Although some modification to
exposure assumptions or toxicity criteria may have occurred, the standards selected in the ROD
are still protective. Further, the landfill is fenced to control access to the landﬁll capand
treatment wetlands. The Environmental Covenant provides for Instltutlonal Controls that limits
~ use of the property to commerclal/lndustnal uses. :

6. 2 .3 Exposure Pathways

: Three exposure pathways that were used in the 1999 ROD: 1ngestlon of s01l/sed1ment dermal
contact, and inhalation of dust are still accurate. No groundwater exposure pathway existed
since: groundwater at and. downgradlent of OU1 was not used as a drinking water source. The
future use scenario was evaluated in the 1999 OU-1 ROD with an industrial worker be1ng the
affected receptor, which is still accurate. If these standards were achieved, USEPA determlned
that the combined- carcinogenic nsk from: exposure to-arsenic and cPAHs will'be 5 X 10 “This
value is within the range of 1 x 10™to.1 x 10 established by USEPA as. beirig representatlve of
an acceptable risk. Sediment cleanup levels were estabhshed to protect ecolog1cal receptors and
estabhsh sediment levels at or near background

The 1ndustr1al park worker was assumed to be: entermg the site for purposes of ma1nta1n1ng the
remedy. Maintenance activities would include quarterly to monthly visits to the area for brief
inspections of the cap and wetlands, mowmg of the cap, and brief labor to address minor
mamtenance issues (e g. removal of obstructlons from the dralnage d1tches)

6.2.4 Toxnclty and Other Contammant Charactenstlcsr

USEPA Reglon III revises 1ts list of RSLs seml-annually Only chromlum and benzo(a) pyrene
ROD levels were below the RSLs for the soil in the lagoon and scraped areas and the sediment.
Therefore, the Increased Lifetime Cancer Risk (ILCR) and the Hazard Index was recalculated for
the 1999 ROD cleanup levels; in accordance with USEPA's Risk Assessment Guidance for
Superfund (RAGS). The current reference doses and slope factors were. retrleved from the IRIS
Database for Risk Assessment, - ‘

Cleanup levels were substituted for maximum detected concentrations in the risk-ratio screening
process. -The receptor evaluated was an industrial worker, as in the 1999 ROD. As performed
for that ROD, soil and sediments were evaluateéd. Also as in the 1999 ROD the compounds
evaluated for the FYR follow s .

. Total cPAHs (Soil only)

. Benzo(a) pyrene (soil only)
. Arsenic

. Cadmium
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. Chromlum (sedlment only)

. Copper

L Lead

. Mercury (sedlment only)
. Z1nc (sed1ment only)

For the FYR, each compound's effect for each mediurn on an industrial worker was evaluated.
Protectiveness is assumed when. ILCRs are less than 5x107 and HIS are not greater than 1. Based
on these risk assessments there were no unacceptable cancer risks. ‘The combined ILCRs were
4.1x 107 and 1.2x 107 for the soil and sediment, respectively, which are both well within
USEPA's acceptable risk management range. Hls for soil and sediment are 0.9 and 0.04,
respectively, and no individual HI is greater than 0.5. Since Hls for all contaminants are less than
1.0, there are also no- unacceptable non-cancer r1sks :

63 Questlon C: Has any other mformatlon come to llght that could call mto
questlon the protectlveness of the remedy" ' : :

There is no 1nformat1on that questions the protect1veness of the remedy The landfill cover must
be properly maintained-to ensure long-term protectiveness. of the remedy.. Regular maintenance

such as mowing the cap when needed, removal of silt from dralnage areas and revegetatlng
barren areas must continue to be performed -

7.0 ISSUES
No issues affecting protectlveness of the remedy were identiﬁed during this Five Year Review.

8.0 RECOMMENDATIONS AND,FOLLOW-UP';ACTIONS

1There are no recommendatlons or- follow-up act1ons assoc1ated w1th thlS-FlVC Year Review.
9.0 PROTECTIVENESS STATEMENT

The PRPs have 1mplemented the remedy at Operable Unlt One in accordance with the remedial
action objectives of the 1999 ROD, and it is currently functioning as'intended. This Flve Year
Revnew found that the remedy is protective of human health and the-environment.

10.0 NEXT:REVIEW

The next FYR of remedlal actions 1mplemented on the OWDA should occur within five years: of
the completion date on the cover of the final version of this report. FYRs will continue as long
as waste remains in place above levels that allow for unlimited use and unrestricted exposure.
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Table 3 Shallow Monitoring Well SVOC Detections S e o R
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Benzo (a) pyren“_ o I'no 0 D T {ND e [Nbr | ND ND. : 0.76 | ND ND ND INDT | 22fNDt T [aD- ND -~ |'ND - | 00020 02
Benizo (b) fluoranthene " [ ND ' |ND:  ['ND' |ND |ND . " |ND _ |ND - |ND ND ND | ND ~s2{w  [wp[wo w0 | oom|
Beﬁib”‘(k’ﬂ°5}55'ﬁthe"é - [No w0 fND . |ND_ |ND  IND - |ND_|ND ND ND  ['ND. - 59|ND . IND. |ND - ND . |. 029}
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| Butyl.benzyt phthalate . nD 'ND. ND- - |Np |ND . IND | ND_ ND | ND NDO -~ |ND. |ND _ND | ND, ND© . IND | 35
Cafbam'e o 7 N ClND Ino  fnp - [ND  [ND | ND ND ND ND cIND . | D Ino- | ND: N Pmp ol -
‘| 4chloroaniline. - - " |Np-  [ND | ND ND:_ . |[nND |ND - [N o |np O O o I I T YV
“|Chrysene . - " |ND- Npe U |ND |ND” " [ND C|ND | . 1|ND ND _ND o 077 /ND _[ND" I'ND- - o{ND [ 29
h) anthracene . Inp e [ND- - ND . fwp - IND . - [ND | 082|ND ND  Inp |ND- | - 2s)ND.. . [ND:  |NDI-fiND 10,0029+ -
o cND - IND CCINDT . | ND- 7 |ND - | ND ~03|ND | ND ND - LND. - k. o4s{ND - [Nb. - [ND' ' U[ND. | - 3406
fnp . no N fNp . |NDoc {ND 0.35 | ND | ND NDo o fND | 29{ND |ND . |ND.. - |[ND® < | 1500
SN ND WD - | ND N P'ND - "~ 073|ND ND INo 0 IND | 23fND  [ND © ND F|ND - | 0029
3-Nitroaniline._ I NDi o IND © IND" [ND.  [ND  |ND.  |ND _ |ND ND b |np - [ND | ND ND ND [ ND
| Phenanthrene ", - _fNp- [wo  |wp  fND [ND |ND ND- 'ND ND ND " | ND INo  [ND. | ND ND | ND
_ Pyrene I'j":‘ fwo ND ND - «fND. .. No - |[ND | . 045 | ND ND - | ND ND | ND ND-  [ND | D Tno 1100 |
;‘.:‘Notes‘ ’ ' ‘ : ' T . ' o o — —— = — - -
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Table 3 Shallow Monitoring.WeIl SVOC Detections (continued) -

Units are in ug/L

ND =0or No sar:nple‘
‘Well MW3 not sampled for
events listed

: o Regulatory
Analyte ) 5 Mwa 7 . MWS5 o Values
11/8/2006 | 3/27/2007 | 9/17/2007 | 3/24/2008 9/17/2008 | 4/8/2009 | 11/3/2009 | 4/7/2010 | 11/8/2006 | 3/27/2007 | 9/17/2007 |-3/24/2008 | 9/17/2008 | 4/8/2009 | 11/3/2009 | 4/7/2010 | RsL MCL
anthracene . ND ND ‘ND ND. ND ND | nD ND ND | ND ND ND ND ND ND ND 1100 |
Benzo (a) anthracene ND ND | ND ND ND ND ND ND ND . ND-. ND 1 ND ND ND ND ND 0.029
Benzo (a) pyrene ND ND 'ND ND ND ND ND ND ND ND ND | nD ND ND ND ND . 0.0029 0.2
Benzo (b) fluoranthene | ND ND ND. ND ND - ND ND ND ND ND ND ND ND ND. ND ND 0.029
Benzo (k) fluoranthene | ND ND ND ND - - ND- ND ND ‘ND 'ND ND 1 ND ND ND ND' . ND - ND- 0.29
Benzo (ghi) perylene - ND ND - ND ND: ND ND ND ND' ND ND ND ND | ND ND: ND ND _
'Butyl benzyl phthalate” | ND ND 'ND 22| nND ND ND ND ND ND ND ND ND. " ND: ND ND 35 |.
Carbazole ND ND ND ND ND “ND ND 'ND ND ND ND' ND ND ND. ND ND
a-Chloroaniline . ND ND ND ND ND ND ND’ ND ND ND ND ND | ND ND! ND ND - 034
Chrysene ND 'ND. ND . ND 'ND ND. ND ND ND ND ND ND ND ND' ND ND 29 |
Dibenz (a,h) anthracene | ND ND ND ND ND ND ND ND 1 nD ND 'ND ND ND ND' ND ND - 0.0029 |
| Di-n-butyl phthalate | ND - | ND ND | ND - ND ND ND ND ND ND ND ND ND ND ND ~ ND 3400
| Fluoranthene ND ND | ND” 'ND ND ND ND. - | ND ND ND ND 'ND { ND ND ND ND 1500
Indeno (1,2,3-cd) pyrene | ND | ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.029
3-Nitroaniline | nD ND ‘ND ND ND ND ND .. | ND ND ND ND ND ND ND | ND ND
Phenanthrene ND ND ND ND ND ND | ND ND ND ND ND ND 'ND ND; ND ND
Pyrene ND ND ND ND. ND ND 'ND ND ND - ND ND ND ND ND. ND ND 1100
Notes: ' ' ' ' -
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{ND.. &

L NDT T

) ‘_ND ‘:‘?,

AN
T

'ND!

I ND.

'ND

I'ND

IND

ND

- 0.0029

“

‘| Diethylphthalate:

ND. |

ND.-~ .

ND. " | ND*

ND.- :

ND L

I ND "

1TND

“|.ND

ND

SEERE

3

'ND

~'1.29000

1VNE . -

Nitrobenzene.

- ND' ] N

ND. -

‘N D“a“ .

ND - I'ND

ND

IND

'ND.

V'N‘D\' ‘ .

ND

"ND-

‘ND

ND -

012

NE

“- | butyl benzyl phthalate’ -

CNDs

ND:: g

l.ND .

“ND'

ND .

"ND

" LND.

ND

S35

LUNET

‘Di-n-octyl phthalate

ND

ND -

“I'ND-.

| \ND

ND. -..

“{ND.

ND . .

ND,

ND -

ND

ND

ND. .

ND |

NE. *

‘| Fluoranthene .- .

ND.: .~

ND .S

|'ND" "

‘ ND -

"ND

ND, -

| ND

ND. . .

ND

| ND

. | ND’

TND -

S

. ND

| 1500 |

NE-

“Pyrene T

ND

.'.ND:

Ino

ND. | 'ND-

CINDS L

y

ND

'ND

.ND’

ND .

ND-

1100

NE

ND

CIND-

ND:

ND i

'ND:

‘ND

| ND

13700

NE -

- |'Di-n-butylphthalate

' "A»‘,Chlo,roén‘iline
" Units are inug/L

| ND

~.0=NDor No sample - .
- ..' NE= Not Established . "+

ND

_lwo

ND .. - | ND.

'ND

L NDT

ND

ND. b |

ND* T

ND a ;'f,,‘ -

o lofolo|olo|o|rlo|o|k|olo|ojo v

ND-

loza .

e




N

‘Analyte

DGWS5

Table 4 Bedrock'Moni'torihg Well SVOC 'Défectidr{s (crontinued) '

'DGW6

Regulatory
"~ Values -

11/8/200 | -3/27/200

w6 7

‘.é/17/2b

0-
7.

3/24/200

8

'9/17/200

'14/8/200

9

11/3/200

.9,

47730
/201 |

1

11/8/200
6

3/27/200

79/17/200

-3/24/20

0

8 I

"9/17/20

0
8| .

“4/8/200
b 9

11/3/200

9

-

4/7/201 | - -
~ RsL

0

“MCL

Benzo (a)-anthracene .

\ND

" | ND.

ND

A

"0

“IND

1"ND

<7

7
ND

"4 ND

I ND

0

ND

.0.029 -

NE . .

"Benzo (a) pyrene

- | ND”

‘ND. -

‘ND .

{'nD -

ND

ND

.0

0.8

0.42

ND - &

10002
5

102

-Benzo (b) .
fluoranthene -

ND '

ND

“ND

No

NEY

‘ND

ND

ND

“ND

062

ND

NE = -

» Benzo:(k). -
fluoranthene

‘ND. -

Inp -

- [ND

ND

ND

'ND -

" I'ND.

ND,

ND

{.0.029

NE

ND

- 'ND

ND .. ..~

©

S

ND.

5'N>D’ ,

SIND .

1ND

“ND .

IND e

NE . |-

NE

benzo (ghi) perylene. -

.| Chrysene . .-

o

o

29"

.| anthracene

Dibenz (a,h)

“ND

ND -

[ ND -

ND .

ND.

ND

['np

|:ND"

ND", L

;A' ND ’

ND .

| ND

ND

ND

ND .

ND

ND -

- . [ 0.002
ND 19

9

. v_.~NE ) -

| Diethylphthalate

ND

ND. . .

'ND

ND

ND

ND

ND

AND -

"I ND.

ND ..

“ND -

| 29000

olo

© | Nitrobenzene .. ND -“ . [.ND . = |'ND- - ‘ND' 4 IND= “IND T | ND - ND - - ND- . | ND - ND: - | 012.°| NE -
T jbutyl.behzyl phthalate 1.ND". ND. ND-. - ND . ' ND . ‘ND | ND ND~ " I'ND: “ i NDY 24 - | ND 35 TNe
ND* -+ | IND, . |ND.. " .|ND ° IND  [ND - FND.-. IND . [ND - |'ND % | ND [ NEC I NE

| Di:n‘octyl phthalate -

ND

‘| ND

ND

N> T

ND . -~

ND

S ~ND

" ND -

ND © -

ND

\ 1500; :

NE T

Flioranthene = .-

| Pyrene:

‘ND

T ND -

ND

TN

IND .

ND'.

S IND

ND

ND " -

_ND.

1100 .-

NE”

| Di-n-butylphthalate - -

ND.~

ND

N

ojo|a|olo|olo|o

ND,

{ND

ND- -

1'ND-.

13700 -

“t Chloroaniline

ND ..~

~ND~

N> ‘.

051

o

olo|olo|ololx|lo|o .

oo oo lolo|o o =

ND .

ND

| ND-.

ND .

R ND T

SlPloloo

ND

1034

" Notes: ,
‘ 'Units are in ug/L
0=NDor No sample

b A E -

PN
Ky

CNE - |

NE |




4

MW1

. Table 5 Shallow Monitoring Well Inorganic Detections

MWwW?2

Regulatory
Values

Analyte -

11/8/2006

3/27/2007 |:

9/26/2007.

3/24/2008

9/17/2008.

4/8/2009

11/3/2009

4/7/2010

11/8/2006

3/27/2007.-

-9/26/2007

3/24/2008

'9/17/2008

. 4/8/2009°

©11/3/2009

4/7/2010

RSL

" MCL -

o Arisenic“ ND.

‘ND -

ND '

"ND

".ND

ND

ND -~

|-ND

ND | -

308 -

ND .7

"ND

ND . E

“ND

ND

0.045 |’

.10

iron - ND.

I.ND"

1770

‘ND

367

3848 .

194

ND .

945"

" 5560

. 3280

© 778

1380

-.283 |

683

126 J

26000

-NE

.-} Manganese’. ..

328"

7169 |

21040

211

324 |7

298

190 |.

- 896

£ 35300 |*

- 30300

41100

119700

127200

" 5040

. 17100

6920 [

880

"NE

Thallium: ND -.

_ND

‘ND-

ND

ND ~ ¢,

ND:

- |'ND V

ND

388B- " .

648,

ND:

- {1 ND

ND

ND -

ND. -

L ND

037 | -

- Note: +-

- NDV: Non Detect ) ) v : ; ;’
B mdncates estimted value = . - - : :
e J |nd|cates analyte detected in method blank - - ":‘, o
S A Unlts are ug/L Ce o ' = S ' V
UL NE= NotEstabhshedd _ ) ’ : ; ' .

- Table 5 Shallow Monitoring Well Inorganic Defections (continued)

iAnaIyte ) S S

Mw4 *

- MWS

" | Regulatory Values

11/8/2006

.3/27/2007

9/17/2007

'3/24/2008

'9/17/2008

4/ 8/ 2009

1173/2009

4/7/2010

'11/8/2006,

3/27/2007

9/17/2008"

4/8/2009

"11/3/2000

- 4/7/2010

RSL

MCL

- .‘A‘rs'enie , ND* ¢

ND.

167

l-9:5.8-

69B -

228

) 468

ND

,.-’. ! ND E '.' N

ND - . -

9/17/3007

ND - .

.3/24/2008

“ND

1ND

ND -

0.045

10

v Iron

170 |

11680

. 13000

' 7800

7170

684

6330 '

657 |

253

667

ND -~

ND-. -

193"

“ND

°3170

‘ND

126000

NE -

Manganese ) “3'220

. 6650

. e610 |

. '6130 I&

':jx 5640

4250 |°

: 3930

1740,

|, 556

7507 -

" 2180 |+

617

2240

1560

46.1 |

/880

NE

Thallium ND

‘ND ™ =

- 1'ND

'ND.

ND .

KD" -

ND .

ND -

| nND

“I'ND

1030 | -

ND

| - . . 0.37
CTNete L . i ; : ~ ] -
. ND= Non Detect : ‘ g - .
- B indicates estimted value ; , - - , :
J lndlcates analyte detected in method blank ' « ' . , k' )
- NE= Not Establlshed : :
- o TabIeS Shallow Momtonng WeII Inorganic Detect|ons (cont|nued) L o :
o e . - 7 : ' MW6 background, ) L ' R .:‘R-e')g‘ulator«y_’VaIueé . k ,.'
Analyte | 11/8/2006°| 3/27/2007 | 9/17/2007 | 3/24/2008 3/24/2008Dup 9/17/2008 4/8/2009 | 11/3/2009 | 4/7/2010°|  RsL .| mcL’ ;
Afsenic: © . 1-Np | 288 448 ‘ND - 1228 - |e2s “Ino o |asel |nNo.. | “ooas| - 10 ’ B
Iron '6790 |- © 13400 | 12800 |.ND 13200 13700 7190 | - 5120 | . 310 |- 26000 | NE
‘Manganese 7680 | 6610 5980 | ND - 67201" 4990 6930 | 3120 5130 880 | NE ; ’
Thallium ND . 44BJ ND ND - 54 /ND° |ND- e L 037 - 7.2 .
Note: .. . e ; : : »
ND ="Non Detect - -
B mdncates estlmted vaIue ’ ‘ { ’
| |nd|cates analyte detected in method blank N i : .
_ All Units are ug/L : g "‘
NE = Not Established %,
| |
K




Ordnance Works Disposal Areas Site
Second Five Year Review
September 2011

3 " Table 6 - Cleanup standard for Soils

‘A Co'ntaminanf’ L o _Cle‘anup'LeveI (mg/kg)

Total cPAHs B .78 (182 B(a)P equivalent |

Arsenic | - »8_8.‘8‘-

Copper | f_, ~ am300|

leed . | 5,]_"‘? - s00|

Reference:
1999 Record of Decision
Ordnance Works Diqusal Areas Site




Ordnance Works Diéposal Areas Site

Second Five Year Review
September 2011

Table 7 Sediment Cleanup Levels

‘| Contaminant

 (ppm)

9.62

. |Arsenic.

| Cadmium

035

| .Chrc')_mi'um,A

30.2|

22.7|

A»Cépper

 Lead"

316

no| 5

. Mercu’ry :

| Zin.c

86.8| -

. Reference: -
1999 Record of Decisio
Ordnance Works Disposal-Areas Site






